Inhibition of the transcription factor Yin Yang 1 activity by S-nitrosation.
Treatment of several prostate cancer (CaP) cell lines (PC-3, CL-1, and DU-145) with the nitric oxide (NO) donor DETA/NONOate upregulated Fas expression and sensitized the CaP cells to the Fas ligand CH-11 agonist monoclonal antibody-induced apoptosis. Previous findings demonstrated that the transcription repressor Yin Yang 1 (YY1), which is inhibited by NO, negatively regulates Fas transcription [H.J. Garban, B. Bonavida, Nitric oxide inhibits the transcription repressor Yin-Yang 1 binding activity at the silencer region of the Fas promoter: a pivotal role for nitric oxide in the upregulation of Fas gene expression in human tumor cells, J. Immunol. 167 (2001) 75-81]. YY1 is a zinc finger protein and thus, we hypothesized that NO inhibits YY1 activity via S-nitrosation of critical cysteines residues coordinated by Zn2+. Treatment of PC-3 cells with DETA/NONOate inhibited the constitutive DNA-binding activity of YY1 as assessed by EMSA. Further, treatment with DETA/NONOate resulted in S-nitrosation of YY1 as detected by two different methods. The DAN-based method examined NO-treated tumor-derived cell lysates that were immunoprecipitated with an anti-YY1 specific antibody and the NO released was determined quantitatively by fluorometry. The second method consisted of immunoprecipitation of the tumor cell lysates by an anti-SNO cysteine antibody and the immunoprecipitate was immunoblotted with anti-YY1 antibody. Both methods revealed significant S-nitrosation of YY1 by DETA/NONOate treatment over control untreated cells. The S-nitrosation of YY1 was further corroborated by immunohistochemistry using dual color immunofluorescence. The direct role of YY1 in the negative regulation of Fas expression was demonstrated by transfection of cells with siRNA YY1. The transfectants exhibited upregulation of Fas expression in the absence of treatment with DETA/NONOate and were sensitized to CH-11-induced apoptosis. Altogether, these findings reveal that NO inhibits YY1 DNA-binding activity through S-nitrosation and consequently results in upregulation of Fas expression and tumor cell sensitization to Fas-induced apoptosis.